Olanzapine induces SREBP-1-related adipogenesis in 3T3-L1 cells.
Olanzapine is a second-generation atypical antipsychotic drug (AAPD). Major side effects of olanzapine are weight gain and development of diabetes mellitus, which are risk factors of cardiovascular diseases. The possible causes of metabolic adverse effects are known as poor satiety and increased food intake due to blockade of receptors such as 5-HT(2C) in CNS. In this study, we examine the effect of olanzapine on peripheral adipogenesis using cultured 3T3-L1 cell model. Olanzapine increased triacylglyceride (TG) accumulation during 3T3-L1 preadipocyte differentiation to mature adipocyte phenotype. TG accumulation was accompanied by overexpression of fatty acid synthase and adiponectin that are the downstream genes of sterol regulatory element binding protein-1 (SREBP-1), one of the key transcription factors in lipid homeostasis. We further consisted that mostly SREBP-1 and at a lesser extent peroxisome proliferator-activated receptor gamma (PPAR-gamma), but not CCAAT/enhancer binding protein-alpha (C/EBP-alpha), were overexpressed and activated in 3T3-L1 adipocytes exposed to olanzapine. Furthermore, we showed that olanzapine enhanced the activity of SRE-1-containing LDLR promoter in transfected 3T3-L1 adipocytes and HepG2 cells. Taken together, olanzapine may cause body weight gain not only through influencing CNS receptors, but also affecting the peripheral adipogenesis regulated by SREBP-1.